Analyzing classical and alternative macrophage activation in macrophage/neutrophil-specific IL-4 receptor-alpha-deficient mice.
Macrophage activation can be divided into a classical and an alternative pathway. Interferon-gamma-induced, classically activated macrophages are indispensable for protective effector responses against intracellular pathogens. However, excessive inflammatory immune responses mediated by classical macrophage activation can also be detrimental to the host. In contrast, the IL-4 receptor-alpha-mediated alternative pathway of macrophage activation has been proposed as a mechanism to attenuate excessive inflammation. Indeed, the generation of macrophage/neutrophil-specific IL-4 receptor-alpha-deficient mice (LysMcreIL-4Ralphaalpha-/lox) enables us now to evaluate the importance of this type of macrophage activation in vivo. Thus, the analysis of LysMcreIL-4Ralpha-/lox mice and the phenotypic characterization of macrophage activation during inflammatory immune responses become of major importance for inflammation research, and useful markers have been identified that allow classically and alternatively activated macrophages to be distinguished. Inducible nitric oxide synthase and arginase-1 are not only prototypical markers of classical and alternative macrophage activation, but both enzymes are also strongly involved in regulating macrophage effector mechanisms and inflammatory immune responses. In this chapter, we describe the use of LysMcreIL-4Ralpha-/lox mice and present experimental procedures to determine classical versus alternative macrophage activation by analyzing nitric oxide synthase and arginase-1 in vitro and in vivo in this murine model.